Introduction
A range-wide census is conducted each spring by the U.S. Geological Survey and partners (including California Department of Fish and Wildlife) to monitor trends in abundance and distribution of the southern sea otter (Enhydra lutris nereis), and thus provide State and Federal resource agencies with the information they need for effective management. The standardized census has been completed annually since 1982 (with the exception of 2011, when weather conditions prevented survey completion), using a combination of aerial surveys and shore-based counts, and provides an uncorrected and exhaustive count of the entire range of the sea otter in coastal California. Shore-based counts are used in all areas that are accessible by ground-based observers, except in a few regions where otters often move far off shore (such as shallow, sandy embayments) and are therefore difficult to count reliably from the shore. In these areas, aerial surveys are flown along contiguous transects oriented parallel to the shore and covering all areas between the coastline and the 60-m depth contour. Details of survey methods as well as data and metadata from previous years' surveys can be found at http://dx.doi.org/10.5066/F7FJ2DWJ.
The spring 2016 mainland sea otter count began on May 1 and was completed on May 11, 2016. Overall viewing conditions this year were very good, being more favorable than viewing conditions during the spring 2015 census (3.1 vs. 2.6, where 0 = poor, 1 = fair, 2 = good, 3 = very good, and 4 = excellent) and contributed to the relatively short duration of the count. The surface canopies of kelp (Macrocystis sp.) were considered by most census participants to be below normal for this time of year in the northern half of the range and about normal in the southern half. Sea otters along the mainland were surveyed from Pillar Point in San Mateo County in the north, to Rincon Point in the south at the Santa Barbara/Ventura County line ( fig. 1) . A separate ground-based survey of the sea otter population at San Nicolas Island was completed earlier (April 15-18). Surface kelp canopies at the time of survey at San Nicolas Island were estimated to be below normal near shore off the western end of the island and about normal elsewhere. Survey viewing conditions were very good (View Score = 3.0). 
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California Sea Otter Census Results
Range-Wide Summary
The U.S. Fish and Wildlife Service's Southern Sea Otter Recovery Plan (U.S. Fish and Wildlife Service, 2003) recommends using the 3-year running average of total counts as the official metric for monitoring trends, thereby reducing the influence of anomalously high or low counts from any particular year. The 3-year average of combined counts from the mainland range and San Nicolas Island therefore comprise the official index of abundance for southern sea otters, the current value of which is 3,272 (table 1, fig. 2 ). For southern sea otters to be considered for removal from threatened status under the Endangered Species Act, the index of abundance must exceed 3,090 for 3 consecutive years, according to the threshold established under the U.S. Fish and Wildlife Service's Southern Sea Otter Recovery Plan (U.S. Fish and Wildlife Service, 2003) . This is the first year (2016) the range-wide index of abundance has exceeded this threshold. 
Range-Wide Trends
There is a considerable degree of uncertainty (random variation due to sampling and measurement error) in any one year's count, and thus longer term trends are far more informative than year-to-year differences. We therefore report average trends over the past 5 years, λ , calculated as the geometric mean of λ, the annual rate of change (annual λ values are computed by dividing the 3-year running average count by the equivalent value from the previous year, and thus λ=1 indicates a constant population). The 3-year running average count of the mainland population is 3,194 (table 1), which is up considerably from previous years and reflects an increasing trend of approximately 3 percent per year ( λ = 1.03; fig. 2 ). The number of independent sea otters (juveniles and older) counted in the mainland range in spring 2016 was a record high, although the number of pups was lower, resulting in a pup index (number of pups per 100 independents) of 14, which is lower than average but still within the range of normal variation (table 1). The 3-year running average total count of the San Nicolas Island population is 78 (table 1), which continues a strong positive trend of approximately 13 percent per year ( λ = 1.13; fig. 2 ). The overall 5-year trend for southern sea otters, including both the mainland range and San Nicolas Island populations, is 3.2 percent per year ( λ = 1.03).
Regional Trends
Within the mainland range, regional trends in abundance vary considerably. In the center portion of the range, between the towns of Seaside and Cayucos ( fig. 1) , a second year of high counts ( fig. 3) resulted in an increasing trend of 6 percent per year ( λ = 1.06). One potential explanation for the recent increase in numbers in this region is the dramatic increase in sea urchins (preferred sea otter prey) in some areas of the central coast, especially Monterey to Point Sur, which has led to increased juvenile survival. Although the 2016 census results are consistent with this hypothesis, the largest increase this year was seen in the southern parts of the central range (Cape San Martin to Cayucos), particularly in the numbers seen approximately 1-3 km from shore. Because we do not collect dietary data from sea otters in this area, we do not know whether this localized increase reflects a response to increased urchin abundance, some other abundant prey, or to what degree the exceptionally good viewing conditions for this survey section contributed to the high count of offshore animals.
To the north and south of the central region, the patterns are very different, with decreasing 5-year trends of approximately -2.5 percent per year ( λ = 0.97) in the northern region and -0.6 percent per year ( λ = 0.99) in the southern region. These regionally decreasing trends ( fig. 3) are consistent with an increase in shark bite mortality over the last 10 years in these peripheral areas of lower population density ( fig. 4) . Notably, the specific areas where the population trends are most negative (from Pigeon Point to north Monterey Bay, and from Cayucos to Point Conception; fig. 5 ) coincide exactly with the areas of increased shark bite mortality (Tinker and others, 2015) . The lack of population growth in the range peripheries over recent years likely explains the cessation of range expansion, as it is growth at the range ends that typically fuels range expansion (Tinker and others, 2008; Lafferty and Tinker, 2014) . 
Geographic Distribution
The northernmost otters detected in this year's mainland survey were near Point Año Nuevo. At the southern end of the mainland range, 72 otters were counted southeast of Point Conception, 27 more otters than were counted during the spring 2015 census. One otter was counted this year southeast of Gaviota State Beach (at Naples Reef, near University of California-Santa Barbara). The northern limit of the sea otter's range along the mainland coast remains essentially unchanged from 2015. The northern boundary is considered to be approximately 2.5 km southeast of Pigeon Point. The southern limit of the range also was essentially unchanged from 2015, and is considered to be 6.5 km west of Gaviota State Beach ( fig. 1) . The mainland range limits are defined as the points farthest from the range center (to the north and south) at which 5 or more otters are counted within a 10 km contiguous stretch of coastline (as measured along the 10 m bathymetric contour) during the two most recent spring censuses, or at which these same criteria were met in the previous year.
Further data summaries and GIS data, as well as detailed methods and metadata, are available online at http://dx.doi. org/10.5066/F7FJ2DWJ (Tinker and Hatfield, 2016) .
